INTRODUCTION
Balantidium coli is a protozoan present in various regions of the world and with a wide variety of animal hosts, including human [19] . B. coli is a commensal agent of the intestinal tract of pigs [7] , which are considered to be the natural reservoirs of this parasite [3] . In the presence of predisposing factors, this protozoan can become pathogenic, causing enteric lesions, favoring the invasion of intestinal mucosa and its multiplication [22] . B. coli can determine cases of dysentery, as well as it presents a risk to the public health. The presence of cysts of this parasite in the environment favors its direct and indirect propagation between humans and pigs. Thus, individuals working in the swine sector including: veterinarians, animal handlers and butchers constitute a risk group for B. coli infection [11, 17] .
The life cycle of this parasite is direct, the trophozoites and cysts are released with the feces in the environment. Cysts are the infectious form and the individuals can become infected when ingesting them with the food or water. The highest occurrence rates of B. coli infection are in farms that have sanitary and husbandry problems [6] . The balantidiasis can determine economic losses in pig herds, since the main clinical signs are associated with inflammation of the intestinal mucosa, causing diarrhea and dehydration, mainly in herds with high density of animals [10, 15, 16] .
The aim of this study was to evaluate the occurrence of Balantidium coli in pig of different husbandry categories kept on farms with different hygienic-sanitary standards, located in an important pig production center in the central region of Rio Grande do Sul (RS) State, Brazil.
MATERIALS AND METHODS

Origin and husbandry categories of swine
In this investigation were included swine of Large White and Landrace breeds from pig farms of the central region of RS, Brazil. The animals were divided into the following groups: G1, finisher pigs (n = 287) of both gender, with six months of age and average weight of 110 kg; G2, pregnant sows (n = 60), with an average weight of 200 kg, 1 to 5 reproductive cycles and G3, lactating sows (n = 40), with an average weight of 180 kg, with an average 7 to 10 piglets/female. The animals in G1 were from four indoor intensive housing pig farms (A, B, C, D), in an integration and coordination system of complete cycles, specific for the finishing system, raising pigs in confinement and managed on an all-in all-out basis, keeping pigs of similar ages in groups in a common environment. The females from G2 and G3 were all from eight intensive housing pig farms: E, F, G, H (G2, pregnant sows) and I, J, K, L (G3, lactating sows). From all of the groups were collected information about the health, nutritional and reproductive status, as well as the type of husbandry management of the pig herds.
Coproparasitological analyses of swine fecal samples
Stool samples of all swine were collected individually, directly from the rectum into a plastic bag, identified, and placed in refrigerated cool boxes. The samples were transported and stored at 4ºC at the Parasitic Diseases Laboratory, at Universidade Federal de Santa Maria (UFSM) until the exams.
The coproparasitological analyzes were performed by the methods of centrifugal flotation of zinc sulfate [4] and sucrose flotation [21] . Positive samples were considered when at least one cyst or trophozoite was visualized in the optical field. Thus, it was determined the levels of infection, being considered: mild infection (1-100 cysts/trophozoite), moderate (101-300 cysts/trophozoite) and high (<300 cysts/ trophozoite) [18] .
Statistical analysis
The frequency of infection by B. coli in each animal husbandry category was obtained by dividing the total of the positive samples by the total samples collected, expressed as a percentage. All data were analyzed using the GraphPad Prisma program, using the chi-square test, with 95% confidence level to verify the difference of occurrence this protozoan among the groups [8] .
RESULTS
The occurrence of Balantidium coli cysts in the feces studied was 60.9% (236/387). Among the groups (G1, G2 and G3), the occurrence of infection by protozoa was 54.7% (157/287), 91.7% (55/60) and 65% (26/40), respectively (Table 1 and 2 ).
There was difference between the occurrences of B. coli in animals from G1 herds (P < 0.05). However, the pig farms B and C did not differ (67.9% and 56.6% respectively) ( Table 1 ). In addition, B. coli infection in G1 was considered mild in all animals from these four farms.
The occurrence of B. coli observed in pregnant females (G2) was 91.7% (55/60) and in lactating sows (G3) was 65.0% (26/40), no difference between G2 and G3 (P < 0.05) [ Table 2 ]. In all farms G2 was verified the presence of the parasite; however, the intensity of infection ranged from mild (25.5%; 14/55), moderate (54.5%; 30/55) to high (20%; 11/55), being observed the higher occurrence of B. coli infection in moderate level (54.5%; 30/55). In the farms from G3 was found the presence of the parasite (65%; 26/40), moreover, the infection levels were similar, ranging from mild (50%; 13/26) to moderate (50%; 13/26) in the females evaluated ( Table 2) .
The animals from G1 were kept in integration and intensive farming systems, which showed adequate health conditions. These farms had a program of biosecurity and animal welfare principles for all their herds. Conversely, the farms from G2 and G3 were all small and independent; however, some properties housed females in individual stalls and other in collective stalls. In both groups, G2 and G3, were denoted a lack of adequate sanitary and hygienic monitoring. Additionally, health problems were reported, especially involving abortions, high neonatal mortality and occurrence of infectious, parasitic and nutritional disorders. 
DISCUSSION
The presence of B. coli cysts in the faeces of pigs has been demonstrated in previous studies [9, 13, 15] , which showed similar results to this research. The occurrence of this parasite can be justified because the swine is a natural reservoir of B. coli without presents any clinical signs [16] . Research involving other swine, as the wild boar (Sus scrofa scrofa), found different occurrences of this parasite in herds kept in captivity [13, 14] . Mundim et al. [13] demonstrated the presence of B. coli in 38.5% of young boars, up to 12 months of age and 36.4% in adult animals, since the wild swine are also considered natural reservoirs of this protozoan.
Infections and gastrointestinal parasitic diseases are directly related to the sanitary conditions of the host and its habitat [12] . This could be verified by the results obtained in the properties where the finisher pigs were allocated (G1). In these farms, although there was the occurrence of cysts in 54.7% (157/287) of the samples, all infections were classified as mild degree (Table 1) . This can be attributed to management procedures adopted in these properties and good hygiene conditions present in each housing system. It is noteworthy that these farms belong to integrated systems of industrial pig farming, which adopts strict sanitary hygienic standards in their herds. However, the presence of intestinal parasites, especially protozoa, may occur even in properties with good management practices [15] .
The occurrence of B. coli observed between the two groups of pregnant females (G2) (91.7%; 55/60) and lactating (G3) (65%; 26/40) was significant with infections ranged from mild, moderate and high. However, the infection moderate was the most significant (Table 2) . Nonetheless, only the G2 showed high infection level in the three farms. The occurrence of B. coli found in both groups of females may be related to the physiological status of the animals, since pregnancy, parturition and lactation stages are critical for females, mainly due to stress. Interestingly, in this study it can be observed that the pregnant sows had mild to high infection levels. This high incidence of B. coli can be explained by changes in hormone levels and the immune status of this category of animals, making them susceptible to infection and thereafter increasing of the excretion of cysts of B. coli in faeces [19] The degree of infection by B. coli varies according to the livestock and sanitary management, as well as the category and physiological state of the animals. It is noteworthy that the clinical manifestations of balantidiasis in pigs occur more frequently in the following conditions: overcrowded farms, pregnant or lactating animals, nutritional disorders or when there is concurrent disease [15] . Generally, due to differences in livestock management, in animal extensive creations are observed major intestinal parasitism rates in relation to intensive farming. [10] In this work, we observed that the sanitary management in G2 and G3 as compared to G1, was less rigorous and the hygienicsanitary measures were precarious. In the properties of both groups (G2 and G3), denoted the absence of an antiparasitic control, presence of an incomplete vaccination schedule, a high density for housing and inadequate cleaning and disinfection of animal facilities. These factors are crucial for the increased occurrence of infection by B. coli, mainly in tropical and subtropical areas where pigs are raised in poor sanitary conditions [2] . Moreover, it was observed the production levels were low in G2 and G3, since there were reports of health problems involving abortions, high neonatal mortality and occurrence of infectious, parasitic and nutritional disorders in these swine herds.
Furthermore, B. coli is a source of infection for humans, especially the professionals who are in contact with the animals. The balantidiasis in human is characterized by gastroenteric disorders with presence feces containing blood. This infection must be differentiated from amebiasis, which is a major cause of diarrhea in humans [5, 16, 22] . The occurrence of B. coli is reported especially in populations of rural areas [10] . Risk factors that may favor balantidiasis transmission from animals to humans include the presence of pigs infected with B. coli, deficiency in basic sanitation, and shortcomings in education level of the population [3, 10, 16, 22] . Thus, the results obtained in this study, support that the parasitological monitoring of pig herds, associated with the adoption of effective hygiene and sanitary measures, as well as the introduction of health education programs of population may help in the control and prevention of B. coli infection in animals and human.
CONCLUSION
This study demonstrates the presence of Balantidium coli in commercial swine farms of different husbandry categories, with different physiological stages and hygienic-sanitary management located in the central region of RS. Furthermore, the occurrence of B. coli infection is higher in pregnant and lactating sows, especially kept in farms with deficiencies in hygiene and sanitary practices. Here, we highlight the epidemiological importance of swine as a natural reservoir of this protozoa and the potential risk in the transmission of Balantidium coli for animals and humans. Additionally, sanitary program in farming pigs must be improved in order to guarantee healthy and food-safe products for consumers.
